
VP-ay I AW?> 



RO/KR 2 2.0 6.2GM: 




.4 



'A 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

| PRIORITY 
DOCUMENT 



Application Number 

m a a m m 

Date of Application 



1 0-2004-0041 673 i submitted or transmitted in 

' COMPLIANCE WITH RULE 17.1(a) OR (b) 



2004£ 06M 08SI 
JUN 08, 2004 



m 



Applicants) 




(^) /di simian 

Sewon Med i tech, Inc. 



10^^41673 #3 ^V- 2004/6/29 

issai] 0001 

[HlSSlft] 2004.06.08 

S^SS] Apparatus For Measuring Blood Cell Deformabi I ity 

[SS] ( ^) Aim Oil D|i» 

[SSeiSH] 1-2003-036665-1 

[cHaieii 

[ CH £| oi 2E] 9-1998-000433-8 
[SIMHSIS^eis] 2004-039416-3 

[£J§2| 9^S^I] KU.YUN HEE 

[^Hl^^Sis] 771124-2772811 

769-961 

2|£5 BUS 460 

KR 

KR 
^51 

[f^eil] 10-2003-0040650 

2003.06.23 

[^AKS^l ....... 

imm «i42i°i ftgoii 21'e tsi, 4sia *ii603££i ^?§oii 

S'XHS (2!) 



29-1 



1673 ' §H 2004/6/29 
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[0^^41673 2004/6/29 

^ #*i» ^-§-*>fe^ =l ^z\o] o^cf. o]» ^*fl ^. M# ^ #*H xw-m. 

^6fl Afl^o] ^^S. A>-g-7>^t!: 7lH(20); #7l ?1B. 

#7i -fr**l*lfe #7i ^3-8- M-*Vfe ^ 

Afl^ m^^fl #71 <a#-a- n^<L5Lv] <#7] €^#^ ^ 

*>7l ^tb ^M^OO)* 
5. 1 

l^(blood), m^Cblood cell), (deformability), ^3-8- 
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10l«41673 *3 ^*>: 2004/6/29.. 

^^^^^ - 

Ht 1 - ^{Apparatus For Measuring Blood Cell Deformabi lity} 

S_ i *. ^cfl 'n^a. ^ ^ M^H'^ MS. 

MS. 

^Hfl# U(-B^^ 

£6^^- t-?- ^€ a] ^-^(differential 

pressure)^ =L^Z.. 

HCwall shear stress)-^ «&^(DI)S 

. - * 5. 9*% *r€- W #*1^.S tf^. <|}£*H lfl* MS. 
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10^^)41673 2004/6/29 
<io> -t^- ^ ^bfl %o]v±. 

<ii> ^, ^oj}<£| ^ ^ ^ m.s$d\) 2)^^<a <3*g= .^l^S ^3**1^ . 

<12> zl ^61]a^5. Clinical Hemorheology and Microcirculation '^^(Vol. 14, pp. 

605-618, 1994H LORCA -fr^l^r, 3^ ^3KCouette) 

2l&«\)*\ 5lH*i» S-M-isH S^^M M-^^ SUM: CCD °1» 

ESZL^f #1sH "t^M *M3*Rr °H, 

^ ^s^- ^m^i #43^ €^ -Q-^-s)^, ^ * ^-s- *fi 

<i3> 5E^j., Blood Cells, Molecules, and Diseases ^(Vol. 28, pp. 373-384)<^l 1. 
^P-^S. £-3. A]^7l(ARCA)^ 33i*Kr "T" *§^8 -^(parallel disks) Ar°H sj^€ 
^^*>3. ojnfl, 3l#SH*H €^-ir '33 

• CCD ?H]Sr» ^-*H ^^-i: 3^ ^, ^ ^ °1* 
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10^^)41673 *^ 2004/6/29 

aji^r l~2*m ^SS] ^^j. Al^Vo] ^-9.S)tt SUWt^ 7l7l» 

<14> ^g, ^-71^ ^-o} 7 fl^ ^ igtg^ %3 A>-g-^Ai ^ 

*HHr, W°l 717]^ ^^S)7l T>fl^-ofl ^fl«i **| ^7171* ^ll^-gfl 

<=>> ^fe i^.§- tb^Hr a^:, ^7}sq- ^ 4J$^ 

, ^4 ^ AW, ^4 3*3 1^ *>al 

^ &3.-%WH*\& ^*>t^ **H3°1 9X^. 

w] o]^5lz\ 71 #^ *m 

<15> ^. 7ls q. ^.o. ^^^>7l ^fb 3-2-3.^, I 

A iJsl-g- 1^ « 7lB(^^-8- 7lH)« *l-g-*H ^ ^8#* ol*^ 

^^JlS. ^-§-7}^ 7lH(20); #7] ^-S- 7]H^ tb^r 

^-g- .^*>7l ^tb # ^3^(10);-^ M-g-.^lS^I ^71^4 tJ-S. oj-^ 

«<4 \"s?3« ^71 ^-g^ ^ " - 
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10^^)41673 #3 2004/6/29 

^ ^s.^o. S *) $ 7 ] %^ ^Y(30)» ^-71 ^^-g- 

71B(20)tt, ^3<H ^1^(21); ^"71 41$- ^ 

^*fl^(22); ^ ^-7] t}€- #4 <?i^s|o1 £UL^, -8-71 

^ «w 4i#* ^^>7i ^tb ao-ai- ^^(23)# aw, 

^4(30)^, ^ t« (32)» "-f-tfl ^-71 ^3?-g- 7lH(20H tfl7ltf4 ^ *fl«- 

*M -8-71 ^#°] *r fl* ^71(33); tb ^ #°1 #7l 

tMM 3L±r #7] <&$\% 7lS«fl ^7] #7l ^3?-* 7lB*W 

eq o^M. Al7>oJ| rtJ-B}- o^^O-S. ^^*>7l 3tb #331(34); -8-71 ^ 

^p.s.ofl si^sM q-^r ^^17171 $ltb ^a^(3D; <$^-§r fl-Mr^l 

tb ^71(35); #7} <&mi{ g ^^^7l<flA| o]-§-^H, A]^ofl rtj-s ^ 

^^-Br 7-3}^ #7l 4^ ^"71 ^1-^ 1^ ^^^-i: 7fl^}7l 

>lH7l(36), ^"71 »H7H1A^ ^41- S^r #^*>7l #^7l(37) 

£ ^"71 ^I<H7lS ^7)4 ^)<H7H>H ^ 7>S.«^; 7i#*>7l ^ 7^71 (38)» 

<17> s tf^'swa ^ ^#^r U3-8- 7^^-8-71(^^-8- 7lBH *fl£ 3s 1^ ^1- 
"*A| :> 2flo]^^)^ (Laser diffract ion) ^ 7>^ ^-f- <y-( variable driving pressure)^ ^ 
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■ 10^^41673 ^ 2004/6/29 

<2o> s-, ^.'^oii ^ #*i% w>^- ^1 

^^ 6.3. «J3-§--2.3. a>-§-^ ^ ^^|-§- 7lH(20), #7l ^sj-g- -flB^ 

^•^^"71 fl* ^^S^-(IO) ^ #7} ^Sj-fc 71 2= *l| ^7l<£j£t}- *0*«Hr tHS, 

#7l 7lH# ^n 1 -* 0 !) #71 :| ^^' 

#7] €^^^r ^*>7l ^-¥-(30)» tM§3<H 

<21> olnj), ^-71 ^^-g- 7lB.(20)fe, ^ ^#°1 ^#S|fe ^1" ^#^(21), #7] 

-fr**)** ^^171^ ^-4*M1 3^ ^3^^(22) £ #7l 4«. ^ 

^ #71 ^ BH>^ M-^r #7l "1^ 7-1^1-71 ^t!: 

7i^(23)* 

<22> se«, ^-71 ^-*jK30)*r, ^ 1 fi«.(32)» ^*fl #71 ^1^1- ^#^(23)^1 tJMtf 

^.4 ^ >ll^>7l ^7] (33), ^ ^ #7l #71 sfl 

AflS 7i#*Hl ^^ #71^ «7l £^ #71 S^^l- 7^^Sl <£?^ AHH!^ 

^.o^^o.s. 4^^>7l 4^ SHMK34), #7) #^l|^[-i: f tl't 6 ! 
S)^ V+^r M-M^W ^3.^(31), ^<3€ <8#*"3^*f>l <8# ^#71 

(35), #71 ^7^1 ^ ^#^^-7H.^ -it'-S- .^#, ^1#, ^^*>7l ^ ^<=H7l(36). # 

7l j^6\7]^Si\ ^ 44# ^ SEfe H^BlS. #"^*V7l fl* #^7l(37) ^ #7l >lH7lS. 
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10^^41673 . #3 ^7}: 2004/6/29 

<23> oH, -8-71 <3# ^^"71(35)^, #71 ^*fl>t(22)4H Sl^ <3#* #71 

(31)i MXI^ ^ ^<3£ <g#^ ^£ °H #71 ^ 

^^^(22)^^ <8#-a- #7l ^a€(3i)<^i 33 ^s. 

<24> uM^oa, #71 # iH^dO)^, #7) t!: fl*l*H ^ 

. 71^ ^«JW. 

<25> 5L 2 ^<fl ^'ifi^ <M #*1 ^ ^$-8- 7UM ^ tMIS. 

S.^, 5. 1 <*fl 51*13 7lB(20)^ ^o]q.. 

<26> ^, £ 2 4| #71 ^^-g- 7]H(20)^-, #7HA-1 «>4 *> 0 1 *1#^ 

(21), #^^^(22), ^}^# ^^(23)^: i^*>ul fl*.^ , «*flU3 HLfe 2^*8-2.3. ^€ 

<27> ^. 7 ] ^^5fl^(22)^ ^Mlfe ^ *lB|°fl A i ^ p>o)3.^1b1 3.71S. XI 

<28> SEtb, #71 ^S. 7^^(21) ^ 3^]AflS ^#^(23)^r aL-f- SE^ ^ P>7fl(24)S. 

<29> ^71^ S^fr'M* 7lH(20)» o]-&?Qr nfl =£-M|fe «^o. g 3.5/2)3 

si q-^ogAi, ^ ^cfl ^ ^'t§# ^ #*lfe #7lsq- <>l-§-" 
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10^^41673 ' #^ 2004/6/29 

S7l ^Bfl» 0^5^, J£ 2 «fl ^-fr t+B^ SW^r. 

<5i> ^6H Afls.^. ^^(21)^1 ¥^3^, S-^3r S^C capillary effect)^. <y^H 

s^o,] ^-oi ^s.^ ^^^(22)^ ^ ^-^>xi ^fl^^i^m m<4 ^1-^ 

<32> . ^71 ^^(21)«^ *j#S|<H £Ur ^1"^- ^HS* ^^(23)^11 >7>Sl 

^ ^1" ^#^(21)5.^-3 ^ ^^(22)^- *M 4^ *1#^(23)5L -fr 

c]^ # 7 i ^«(22)ofl*m e -n-^ -t^i m^i *r-§-*Mi 

3°}, ^71 &^*\] ^T 1 ** ^^S)<H^ 3^1" ^^(23)3- -B-<a€^. 

<33> 5. 4 ^ ItW *r€- 1^ ^ ^^Hl ^ 5. 4 « 

<34> ^ t ^7} 1H^(10)£| 3H*i -2--f^(LASER DIODE) 2.^ ^-^0]^ 

H.(LED)^- ^ ^*H^(22H ^a>s)^, £3:=H1 

^(diffraction) ^^3- °H, M"-^ ^-$r 

(31)41 ^M§sM, <>1» «^ 71(35)7} Sj^Tfl 

• c <35> 5L 5 ^ ^°1V u}£ ^ #*|* ^f-tsfl ^ 7>5-Sl 

c ' • 

"*.*•.. * # " 
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<&x\- 2004/6/29 



<3&> a ( #^*fl^(22)* %n i^Hr^ ^(plural blood cells)7> -fh^# ^-r-°fl #4 
^•fe ##^H 31* "fl, ^3-^ ^(wave length)* #3. 

* iH^OlW 2.^o] *>q-^ ^ 

- ^ ^ SV^S. <^H ^ ^S.7> BB>3 7fl -fr^M °1 *fl, 3.7)} 3" 

tiV^ofl -a-^£7V #^>*i oh tfl^-^-fe ^*>»1 =M m^fe ^«fl^ 

<38> ^fl, £ 4^ 1^ ^ ^lfe ^7](35H ^€ ^^3" 

oi ^4 ^ol» oj^Bl^ fil^ ^ ^(DEFORMATION 

INDEX, DDI- <*r 5^. 

<39> S. 6 ^t 1 ^ ^H*! ^€ Al*h-*>tf (differential 

pressure)^ znSflsolt).. 
<40> a £6i ^Hfe *V£ ^^71(32)^ <S^€ ^#-2(23)^ *fl 

71^ ^*># Al^ ^ ^S7l(33)7> *H-8# *|#<S(23)«fl tfl7l 

oj-^.^. ;g<H^S, -$M w'si*H ^^(21)^ m^S #3*1^ 
(22)* ' ^^(23)S. ^^tf. : • 
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10^^41673 ^ °^ >: 2004 / 6 / 29 

<4i> oH, ft<$S\^ *fl*H *^(23)^ <*N^r ^71^ 

^o^e^ ^ ^7 r *H, tfl7l<g- &<>-3- ^3*-^ ¥ 7-1^(21,23)^1 

^ *8*§-gr o]^ 3^0] 4&k€4. M, S. 6 # *«fl ^r 0 ^ 7l^*r3 °JSL 

<45> "M-SHM 2,71 nfl ^^r^f ^*"M1 -frA*\n 

" ^-^Ti ^M- "S^- ^ Si*-^, ^ A 1*WI 4^ 

<43> £ 7 ^ ^*$°\] *m m^-' ^ swua* ^-s- 

^(wall shear stress)-<£^^(DI)3- <^*H 

<44> ^, £ 7 £r ^7ll> W}^ ^o] 7 >^ ^ #3*1 ^-7>^ S#<>IH ^7} *3 

^ ^11- ^#-§-3(wall shear stress)-^ <?1^(DI)S. 
<45> oH, ^ol^^ <g>£o} ^-^ol(A)fil- ^^ol(B)S.A-l ^^-^i 

<q l]^ Qo] ^5l^cf. 

<46> [^t}-^ l] DI = (A-B)/(A+B) 

<47> . ^, ^*l^(DI)^r ^^ol ^-O.^ 71^1 0°{) 7\7J\^ > M-^^- ^ 



• ■ - % 

^13 o_s. Grtuw. Vg-*i- 
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10^^41673 %^ M*V- 2004/6/29 

<49> ^ } igq Afl^g. xas. ^^(21)ofl ^^4. ^>H, 4* ^^(21)^ ^SJ€ ^ 

Afl^ ^(capillary effect)^ £*H 41* *13HH ^*im(22H 

<5o> 4^5., ^371(33)7} tfl7l<3-^ cf^ ^1ib4. ^, 

« ^H32)ofl o^M ^Afl§ ^^(23)3)- <H, ^^#^^(23)^ ^^-i: ^7l<£ <>m 

3. T^W^t}. ©H, o^«^r #71 ^S7l(33) SLfe 7^(23)4 <&^*\ 

^^(34)^ sflAflS. 7^^(23)^ Tll^JlS £4. 

<5i> ^.jfl, rfl7lM 7-1^(21)31- ^ 71^(23)^ 

^ *><>H T 1 *^ ^*H, -8-71 1 6 4 ^^8r <«« 7]^(21)S-^ ^^fl 

^(22)* *«fl 7^^(23)S -e-^VTfl ^4. 

<52> o^, igsfl^ ^AflS. 7-1^(23)21 <a^tb ^ Sfl^H -fr^ 5 ^ ^ 0J ? ^8*3 ^ 

^ ^ 7 ]<q ^,1^^. ^a^ji olofl trj-^- ^-71^1 ^7>^4. , A « 7i#^(21)3l- 

b^I- 71^(23)^1 °g-^*Hr *l^f-4^-°-5. *1?H 7^1^ 44 ^ 7-1^51 

^^§- »1^ 2} ^£.5. ^ ^1-21 ^7l^>7ll SjJL ^ 4^ ^^7fl 

<53> . ^€ °*H3£r ^8* 7^(21)4 7-1^(23)7151 ^ *>3.7-l, o]^^ 

> $14. ^^# 7-1^(23)51 *| an tfl^H °]^7l^i tftfl^H^ 3^£..4 
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1673 #^ 2004/6/29 



2] P wi V ffi - P w .(t) V w (t) 

■ • . w 

«5> ^<*n Afl^o] ^5fl^(22)* *«M *U8# ^#€(23)3. ©l^^i s^fls. ^ 

^(23)^ «g-^[P w (t)]^: tcj-sj- 3*} ^7>«>7)] 5)ZL ^#^(23)^^ ^7l *1] 

3[V w (t)]£ #±f>}7\) oH, Pw (t)fe ©^7fl(34)©1| 3|«M ^^M- €r^^ 

3- ^71 t^*M 2]» ©1-g-*}©} ^1^* *i#^(23)^ *H3[Vw(t)]4 >H 

<r ^"71 2]4H i -a* w 3** S7l^l g 

<56> OH, ^-7HA| ^ BflAflS. *^(23)3 *7l^ ifl* *fl3^ ^-©j 

<57> 3] AV w>air = AVn q 

<58> tb^., *1*HI ^ I 0 - 5 ! 41-^ ^]?H tflsfl i*> tJi^>^ ^^1^ s.M] 

^.c. jg.:^^. Alti-fr^l 0 ! -^(volume flow rate, Q)©1 
<59> 4] Q = [AY Hq / At ] 

<60> o-|nfl, ^5fl^(22)^ °<m°ll ^ T l t? ^4 0 l-fr*H ^^^^(22) 

^A>2t 7V^«>Jl H *H^*I #3, * « 7 ^°1» ^ H. W, L©M ©H 

<6i> 5] • y= (1/3>[6Q/(WH 2 )] [ 2 + {d(ln Q)/ d(ln t)} ] 

<62> #7] [^^-5]oflAi ^^-g-^^r ©V^. 6]^ ^©1 -^^Cf. ' 

^.[4^61 t = [ AP(t) H/L]/[" (1+ 2H/W)] . . G 

< 64 > #71 [^«H'6]°IH, t ^ ^°1M^ ^-g-^ ^r^Sbft. 
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ojtj. ^, 1^ >§■!--§• *fl, *H4-g-<*n (buffer solution)^ 4 lOOtfl 1, 2.^ 

200tfl is. °H i-fi-sqfe- 4 ^eH4. o]<4 ^o] fos 

3L 5£tHr ol-8-*>al. SEtb °H <£3- SX$= WW 7l«H§<SHI tflSr ^ 43 

S-4 <&^-§- ^3*r4 4* 444 3** *r 

6fl nj-^. 4-§-*r4 ^^^r Tfl^ ^ &4. 

<66> ^, * ^]cii ^4 4-45.4., ^£4 ^ ^ &451 4-^H <M€ 4?hi 

^ ARV6ii nHE- ##-§-3* 44 ^ $14^r 3^ * ^-3^4 *>4 

7 y ^ o^cf. #44 ^-ol Bis) 7fl-&5qoH ##-§-^H 4*fl *fl 4#44 

^ ^ M^-fr ^§44 4 ^RH sfl^Hr €#^4 zL^flHS. ^lt 

<67> . #714 :£4 aHKdriving differential pressure)^ 3)4 #4^}^ 4^§ # 

3i*fl£(22>fr 44 m^Cblood cells)** -fr^ 4*fl . 

• 44 #43. 44, oy*, 3144 tW±+S&.&± ^«(10)oVW^A£ ^. 
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<68> .o}4, ^<$# cg^-o. .j^q f^=f.^ ig^ofl o^o} J|£:tHI€ <8^«LS.^ -^tHM *g 
5- ^-r^Hfe 3X1 °1» efl^l^ 3 ^(laser-diffract ion 

technique)*^ *H W *<>MHte ^ W^l 6H, #331(34) « <3 

# 3^-71(35)3.^3 A *1*H 3-3 *W7l(36)4H 

"*l #71(38)41 A^^A. 

<69> * ojnfl , *r«r3 ^r^H^r €#-§-^ £ SH* 3 ^, ^ 

<% <%^S>\ 71^^ ^#£r *\*\&^ 5.5L=L^-§r o]» ^-71 

7l(36)7> tM ?1ti3x)^(curve-fiting) M-^iLJS. *W<H W «3 

<70> tb^, ^3 ^rS.^ ^* *r ^ * 

^1^17171 ^^-§- 7lJ=# *1b} ^tfl^ ^ *fl<HW ^3 

^ ^#5^ Jf^H f£f 7Vt*}7it+ ^Z^m ^ 5*°! -fr*!* *r & 

*=. ^JE;^ Block SE^r water-jacket^ ^ #' lM3 4M*3.fe 

(20)7} JfSH 'I^di^l-Cthermo-electric component)* °1-5HH ^8r^» ^H*}/^- 

<7l> S 2 ofl ^ tfol, * ^1 ^ * ^B*ol ^^^^ 

^ ^^l-g- 7lH(20)fe ^1- 7i^-M(21), ^*im(22), ^1^1" 7^^(23) i^^-fe ^ 
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10^^)41673 2004/6/29 
^oflAflS. *>o^ ^^o] 7Hr*K£43- ^^l£l^o> i&tt. ol# # 7 1 «g 

SI-8- 7lB(20)fe ^3 <£3}*L 'H^aS-^^lia* afl^N?)^ ^ * 

#71 *tf4 7lH(20)» *H*W^. #7l^ ^ Avt^.^w-'Mf-^s- A >^> 

<72> Stb, £r #7l # ^S^-(IO)^ ^ 

9X$= ^tfl(wave length range)* ^ ^r%°) ^, 
^ <ao.7l7Hl ^tfls.^ 350 nm ~ 690 run ^§515^, ^ ^H^Hfe 650 nm 

2r#^§- Stt Laser diode* ^l-g-^-^^r. 

<73> stL «WHr ^71(35)3.^ CCD array, CCD ^Hl^r, web 

^ GCD*MW ^«fl <3#* 3^r*r#i=r. CCD m <H*M* ^V-§-^ 3*. 

(3D.SH 33 <£#-!: 3^8: Ti 
<74> £ 8 £ *r€- ^ 43 & ^ ^71^ 

Ai, S. 1 ofl HA]^ ^AS7l(33)4 V<« 'q-M- 3H^r. 
/<7 5> ^, #71 ^71(33)^ ^^i^(LM)-7Vol=<43)fir ^ #*H ^ S-Bl(42) ^ 
* «**H #71 .^2.b|(42)7> #71 ^H7l(36)^l ^4 U^. ^ 7 "l ^ 
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^o.^ 7>olJ=(43)7> 2:71 fl^A) #^1 5^r ^O-SM) J***-**^ #*1 

^ ^A}7]9\- &± #*](41) iflJMI tfl7lW *>1M- *fr 

<76> s. 9 ^- ig-^ 4^ 1^- t**8-S #*l£l a H€aH ^ 

7>^ T 1 **^* ^ ^71(33-1)1- X^fe ^ «^ ^ #*f» ^ A l^ ^ 

<77> ^ £7t #3E:*H ^€ €■ T 1 *^* 

<78> #7^ ^ 7>^ ^«<H1* ^ %■=?■ ^ 

S. 9 °fl 51*1^ ^-o], t^fl AflSo] 4<gi|ol X^S^ >§# 7-1^(21), #71 *1# 

^ ^ #<>1 S^s^M sa^, 4l« *j#^ ^ -fHr*!* 

* «^Al7H ^4*}7ll Slfe #^^^(22), #71 ^*H^ t%€- ^ ^ <&^°] 3X2- 
*\, #71 fcMM: **fl M-^r #71 1^ ^tb ^#€(23), <3 

« g «i«(32)» #7i ^« 7-i#^(2D^i xfl7i«a-jic|- ^ $m 

^7] (33-1), * ^ #71 #71 IHM^ 

AliH tcl-e)- £4=^ ^*>7l fl^r ^711(34), #7l ^2*H^ ^ ^ ^°fl # 

^4 ^*>7i $m # ^^-(io), #7i ^sim-a- M-sra-H m^#^i a^sw 

^ ^-<^Al7l7l ^3L^(31), ^€ c §#^r ^*l-7l fl* <3# W7H35), #71 

'tf^M.g 3tf^7l4H>"3$: ti-k 7^#, 7fl#, ^21^-71 ^ ^H7l(36), #7l ^H7H 

^3 741# €4* ^ ^ =€BlS #^*>7l ^ #^7l(37) & #71 ^oj7lS ^5)714 
^6\ 7 )<^X\ ^ *l#T5}7l ^^r 7^#7l(38)» 
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<79> oltifl, ^71^-^' 7>^ ^ <>1 71(33-1)* aWfe -e- ifr^W 

4= h cf^ ^ ^ #*Hr, ^"71 ^7l(33-l)7> #7} 51 8 41 tfltb 

^ 3 ^ oi^j #7i ns.(32), ^ ^37] (33-D ^ «a-^^i(34)7> s. i «A ^t 2 " 
tas-s ^ ^l^Kr ^ -s* ^1^(21)^1 $amr sa* & *w 7i^- 

<80> 3^, ^"7lsq- 7><£^ tHHH^ ^4-^2. *V&7>*13., ^71(33-1)4 ^ 

€ (21)^1 ^4 tfl7l^ $-??*>* *1*HI S.A]*>^ £ 6 ^ ^o) 

M-H}\+4. ^, ^7l(33-l)7> ^^(21)^1 cfl7l^cf ^ ^^3, o) 

fi *KH 3*M 31* *J#-£(21)3 ^ ^*°1 *«^Ti(22)* *«H J*<«* ^^(23)3. 

-m^. <>i «a, -fpa^ ^ a ^#^ ^n^<Hi *-«* ^^(23)^ 

.<82> ^714 .^r ^ *1?> PldtlM o|-g-SH 
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> ... 

<84> Stir, ^l^l "3"^ 7>*H 44*4 (shear stress)*^ " tfl 
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[4*1 ^Si*]] 
WW U 

Afls-o] ^3 O.S. ^^-^ ^^-g-^-S. A>-g-7>.^t!: "M-l- ^]m(20)r 
#7l <a3-g- 7m<q tb^ ^l 31*1*H $m ^ ^3^(10); £ 

#7l ^-g- tfl7isJ-4 ^ <g-i^ 4^-^-^ #7i t°-« -fHi^m 

tHS, #7] «a^|-g- 7lH» *4*Rr ^1"^ m^* 0 )] #7l «3#^r . 

^^fAS^ #7l ^*§#-i- ^*>7l ^^-(30)» i^>3, 
#7] <a^-g- 7lH(20)^, 

Afls-ol ^3°! 7i#^(21); #7l *i#^3i}- ^ ^ ^ 

^ sa^, #7i *i#^-g- -f-^H ^ *«°i e -fr**)^* *ms*i*h *44 

* 4>3 M-^r #7l 1^ -Sl-i- 7^#^>7l ^1^1- 7-l#^(23)* iW^, 

#71 ^^-(30)^, 

<3« * CH-(32)# ^ #71 <S3-g- 7lH(20)ofl tfMtfsq. rf^. <£?^ # 
71 1^ ^l-ol -frJg-^ ^ &J£4| *>7l ^71(33); & ^ #°1 #71 ^S7l 

S^r #71 <|}s]-g- 7lS^l 9X°] #7\ ^^7l£fe #71 + ^lH^^M 

*1*H1 ^ .<&4r$o,& ^^>7l ^tt ^ 31(34).; #7.j *44^ 3 

> • - * 

*H c §# ; * ¥^17171 ^a^(3D;>-^€ ^#*. ^^>7l ^tb ^# 

^^■71(35); #71 °^7\] ^ ^^^7liAl Ol-g-^, Al?>oll ttj-^- ^ 
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$.3^. ^ ^-71 ^^Hl ttf-s. # 7 1 ^ofl ^s.o} ^ ^^^^r 7jl#*>7l *1H 

71(36), #71 Til^HH^ ?]1# $4* ^.SEfe H^^t^^l W #^M(37) g # 
71 *W7]3. ^^MM" ^1H7H^ 1H?€ 3"^ 7>^.^ 7}#S>7l 41 1!: 7-1 #71(38) 

2] 

^ 1 -M 5a<H*C • • 

#71 *V o 0: HH»7l(33)te, *. 

£ w l«(32)» *«fl #71 ^-8- 7lB^l 7^#^(23)«^1 ^7l<3- &t\- ^ 

oJ-B^ ^^O.^.*] #7] #71 ^€ 7-l#^(21)S^-Bl #^*fl^(22)-§- 71^ 3^ 

«■ 7-l#^(23)S. ^ *Rr *3-£3- ^ #*1. 

3] 

*ii 1 sa^^i, 

#71 • ^7l(33)fe, 

c&^Q ^ «I«(32)» **H #7l ^-g- 71BS1 7l#^(21)^l tfl7l«& ^ # 

*ll^o.5.4 #71 ^#0} # 7 j ^-f- 7i#^(21)S.^-Bl ^^^(22)-ir 71*} 

*1#^(23)SL -"-ft** ^ *Hr 3* f^^S "Vf #*1 • 

. 4] . 

*ii 1 5a°w. 

#71 #^.^^(22)^ o.S.>^^^^°l ^W^Sl ^ 

#*|. 
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$7) ^^(22)^^1 ^71 ^3.^(31)^1 ¥«3*>*1 #3- 33 ^ 

91 ' 

*ll 1 ^1 $i°H. 

#7l ^^71(35)^, 

CCD ^Hl^h CCD€*1 array, t^ll* web ^Hl^, ^ CCD «1^ ^ <H 

10] 

*)1 1*^1 Sl^-H, 

#7] ^ ^^-(10)^, 

5)1 3H*1 4°l^-r-^- SE^r ^cl-ol^L-f^(LED) ^ ^°)5. 

11] 

*fl l 5ft°W, 
#7l ^H7l(36)^, 

^. 7 rm«jj -gi-^i 7HH^ife ^7i# #7i #^7fl(34)3J?-Bi ^€ 

€■ 1^ fc^tf* s.^ 6.S. *>i=. ^ ^ 
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23 



on 



21 



20 
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